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In this biography Fourier the man takes precedence over 
Fourier the physicist, and Fourier the mathematician gets short 
shrift. John Herivel has followed the current fashion in the 
history of science which prescribes close attention to the 
social and political background of a scientist's life, and this 
seems especially appropriate here since Fourier was an active 
participant in public affairs during the French Revolution and 
its aftermath. But Herivel's book does not really demonstrate 
why Fourier's contributions to science were so important that 
a full-length biography is needed. 
The fundamental inadequacy of this work stems from the 
author's attempt to draw a distinction between physics and 
mathematics, his decision to omit any substantive treatment of 
mathematics on the grounds that this can be found elsewhere, 
and his very narrow interpretation of the term "physics." 
While such a strategy might be acceptable in treating some 
physicists who dabbled in unrelated areas of pure mathematics, 
it is entirely unsuited to Fourier, whose talents lay in the 
mathematical formulation of physical problems and whose dis- 
coveries affected the development of physics primarily through 
the introduction of a powerful mathematical method. Herivel 
is certainly aware of this fact but treats it only rhetorically 
(e.g., pp. 217-19, 237) and at one point makes the frank 
admission: "Fourier . . . was obviously, and preeminently, a 
theoretical physicist in just this [mathematical] sense. To 
assess his achievement as a theoretical physicist would there- 
fore inevitably entail a judgement on his achievement as a 
mathematician. But this would fall outside the terms of 
reference of the present work . ..I' (p. 209). 
The best part of Herivel's biography is its thorough 
exposition of the circumstances of Fourier's political-adminis- 
trative career. There is also some fascinating material on 
Fourier's entry into the Paris scientific scene (including his 
first impressions of Lagrange and Laplace) and his struggle 
to obtain recognition for his work on heat conduction. But 
the extensive treatment of the social background is not 
matched by a satisfactory explanation of the scientific 
background. Two factors in particular are lacking--the 
geophysical origin of certain problems in heat conduction, and 
views on the nature of heat and its transfer. 
As Herivel notes (pp. 100, 197), Fourier himself stated 
that "the question of terrestrial temperatures always seemed 
to me one of the most important objects of cosmological studies, 
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and I had it principally in mind in establishing the mathematical 
theory of heat” (p. 115, note 22). A biographer could scarcely 
hope for a more explicit statement of the motivation of his 
subject, yet Herivel makes little attempt to follow up this 
clue. “Terrestrial heat” is discussed in a half-dozen pages 
buried in a chapter on “Miscellaneous Topics,” with no indica- 
tion of the geological and cosmogonical significance of the 
underlying assumption that the earth has cooled down from a 
molten state, and no hint of the influence of Fourier’s theory 
on the later debates about the “age of the earth.” (Fourier 
derived the same formula later used by Lord Kelvin to estimate 
the time of cooling of a homogeneous sphere, but didn’t use 
it to make a quantitative estimate. See Brush 1976, p. 557; 
Burchfield 1975.) 
Fourier is generally supposed to have abstained from 
adopting any particular doctrine about the nature of heat; 
indeed this supposed abstention (which is apparently Herivel’s 
justification for avoiding any discussion of the subject) is 
the main reason he became a hero to the positivists. Yet if 
we examine his theory of heat conduction in the light of views 
on the nature of heat circa 1800, I think it can be argued 
that his assumptions are completely consistent with the caloric 
(substance) theory, whereas they are quite difficult to 
reconcile with the kinetic (motion) theory. Heat is transmitted 
from one molecule to another by some kind of radiation analogous 
to light (p. 312); there is never any possibility of its being 
convertible with or equivalent to the motion of those molecules. 
The success of Fourier’s theory may have strengthened the 
conception of heat as a substance; in any case, I would inter- 
pret Fourier’s insistence on the independence of heat theory 
from mechanics (p. 224) as a sign of his hostility to a kinetic 
theory. 
Herivel does not question Fourier’s reliance on Newton’s 
law of cooling (rate of heat transfer proportional to temper- 
ature difference), but in fact that law was being challenged 
in Fourier’s time, notably by Dulong and Petit (see Brush 1976, 
pp. 470-480). The reader who wants to trace the eighteenth- 
century works on heat transfer mentioned by Fourier will be 
disappointed to find that Herivel cannot supply citations for 
“Rickmann” [presumably G. W. Richmann] or “Kraft” [presumably 
G. W. Krafft; see Wolf 1961, pp. 200-2051 and may even miss 
the reference to Newton which has been misplaced under “second- 
ary sources” (pp. 313, 315, 341). 
Other topics that might have been discussed in a work 
on “Fourier the physicist” are the introduction of explicit 
irreversibility into physical theory by use of a differential 
equation which is of first rather than second order in time 
(cf. pp. 226-27), the introduction of dimensional analysis, 
and the influence of Fourier’s theory on the science of heat 
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during the 1820s and 1830s. But a reviewer must not criticize 
an author for failing to write a different book. 
Readers who are interested in the details of Fourier's 
early formulations of the heat conduction equation, a topic 
to which Herivel does devote considerable attention, should be 
aware of the criticisms made by Grattan-Guinness (1975). 
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This is the first of two volumes of the shorter works of 
Euler on naval science. Conceived between 1727 and 1752, the 
papers of this volume treat a variety of naval problems: the 
masting of ships (E4), the best construction of a capstan(E78), 
rowing a boat across a flowing river (E94), emplacement of 
oars in a boat (E116), the determination of time and the 
meridian on the high seas (E150) and methods of propelling a 
boat without use of wind (E137, E413, EA15; EAl5 is essentially 
a French translation of E413 by his son). The mathematics 
generated by applying the principles of mechanics includes 
elementary algebra, geometry, trigonometry, and differential 
calculus, especially the first derivative test for extreme 
values and the solution of first order differential equations. 
The determination of time at sea, of course, makes use of 
spherical trigonometry, and (at the end of E94) the determi- 
nation of the quickest route between two assigned points on 
opposite banks of a river is a problem in the calculus of 
variations. 
The eight papers, in Latin and French, are preceded by a 
German introduction and summary of over 50 pages. (On page VIII, 
second line from the bottom, "pp. l-35" should read "pp. l-4.) 
